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NOVEL COMPOUNDS 



The present invention relates to novel imidazo and thiazolopyridine compounds which are 
s JAK3 Kinase inhibitors, methods for their preparation, intennediates and phatntiaceutical 
<f> compositions comprising them. 

* Janus Kinase 3 (JAK3) is a member of the Janus family of protein kinases. Although the 

other members of this family are expressed by essentially all tissues, JAK3 expression is 

10 limited to hematopoetic cells. This is consistent with its essential role in signaling through 
the receptors for IL-2. IL-4, IL-7, IL-9, IL-13 and IL-15 by non-covalent association of 
JAK3 with the gamma chain common to these multichain receptoi^. These cytokine all 
have a shared function in that they are involved in lymphocyte differentiation and 
proUferation. XSCID patient populations have been identified with severely reduced levels 

15 of JAK3 protein or with genetic defects to the common gamma chain, suggesting that 
immunosupression should result firom blocking signaling through the JAK3 pathway. 
Ammal studies have suggested that JAK3 not only play a critical role in B- and T- 
lymphocyte maturation, but that JAK3 is constitutively required to maintain T-cell 
function- Modulation of immune activity through this novel mechanism can prove useful in 

20 the treatment of T-cell proliferative disorders such as transplant rejection and autounmune 
diseases. 



The role of JAK3 in mast cells has been described in knockout naice. Thus, IgE/antigen 
induced degranulation and mediator release were substantially reduced in mast cells 

25 generated from JAK3 deficient mice, JAK3 deficiency does not affect mast cell 

proliferation in vitro, it has also been shown that IgE receptor levels and mediator contents 
are identical in JAK3-/- and JAK3 +/+ mast cells. Therefore, JAK3 appears essential for 
the complete response of IgE challenged mast cells. The role of JAK3 in mast cell 
activation has been well established in murine system, however, there is no published data 

30 on mast cell function in the AR-SCID patients. Targeting JAK3 provides the basis for new 
and effective treatment of mast cell mediated allergic reactions. 

To date a number of JAK3 inhibitors has been disclosed, among them are quinazolin^ 
(Sudbeck, E. A. et al. Clinical Cancer Res. 5(1999)1569-82, WO 00/0202) and 
35 pyrrolo[2,3-d]pyrimidines (Bluraenkopf, T. A. et al. WO 99/65909). 
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to current application compounds. 4-anilinoquinoline-3-caiboxamides, are claimed as 
JAX3 inhibitors. Structurally related compomids have previously be« described as kinase 
inhibitors e.g. WO 00/18761 and WO 98/43960 disclose substituted quinoline.3- 
caibomtnle derivatives. In a recent pubKcation (BosdieUi, DM. et al. J. Med. Chem. 
5 44(2001)822-33) one compound of the present invention has proved not to have any 
mhibitoiy capacity towards the activity of the protein tyrosine kinase Src. JAK3 is not 
mentioned in any of the above Uterature examples. 

WO 02/092571 discloses a series of quinoline derivatives for use in the treatment of a 
10 disease mediated by JAK3. 

Thae is a need for further compounds having this activity, and therefore the present 
invention provides a compound of formula (I): 



15 



25 



NH O 



Y 

wherein: 
20 YisNH,SorO: 



N 



(I) 



R is phenyl or a 5- to 7-membered heteroaromatic ring containing I to 3 heteroatoms, 
each of which is optionally substituted by one or more groups selected from 
Cj-Cs alkyl, CrCs alkoxy, S(0)„C,-C8 alkyl or a group -R^-(CH2)p-R^ 



n is 0, 1 or 2; 



R' is a bond, NH, NCj-Cg alkyl, S or O; 



30 pis 0-3; 
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is NR^R^ where R"* and R^ are independently hydrogen or Ci-Cs alkyl, or R^ is a phenyl 
ring, a 5 to T-monbered saturated ring containing 1 or 2 heteroatoms selected ftom 
nitrogen, oxygen and sulphur, or a 5- to 7-membered heteroaiyl group containing 1 to 3 
hctCToatoms selected from nitrogen oxygen and suphur, each of which can optionally 
5 substituted by one or more groins selected from CONR^R^, NR^R^, 
CrCg alkyl, C-Cg alkoxy, S(0)„Ci-C8 alkyl, hydroxyl. CN, halogen, 
NHCOCrCgalkyl, R^-(CH2)p-OH or morpholine; 

n is 1 to 4; 

10 

Ar is phenyl which can be optionally substituted by one or more groups selected from 
halogen, hydroxy, cyano, CrCg alkyl (itself optionally substituted by one or more hydroxy 
or cyano groups or fluorine atoms), CHz-R^; CH20(CH2)nbCi^ alkyl, Ci-Cg alkyl-.NR^-R\ 
or a C2.6 alkyl chain optionally containing an NRJ group in the chain and optionally 
15 substituted by one or more OH groups and optionally terminating in a cycloalkyl or phenyl 
group, the cycloalkyl and phenyl groups themselves being optionally substituted by one or 
more hydroxyl groups; 

R^ is a 5 to 7-membered saturated ring containing 1 or 2 hetOT)atoms selected from 
20 nitrogen, oxygen and sulphur, an aryl or 5- to 7-membered heteroaryl group containing 1 to 
3 heteroatoms selected from nitrogen oxygen and suphur, each of which can optionally 
substituted by one or more substituents selected fix>m hydroxyl or hydroxymethyl; 

R^ is hydrogen or C alkyl; 

25 

and pharmaceutically acceptable salts thereofl 

The term alkyl, whether used alone or as part of another group such as alkoxy, means any 
straight or branched chained alkyl group. The term aryl includes phenyl and naphthyl 
30 groups. Compounds of the present invention include all stereoisomers, pure and mixed 
racemates, and mixtures thereof. Tautomers of compounds of formula (I) also form an 
aspect of the invention. 

Preferably Y is NH or S. 



35 



Preferably R' is by SCH3, SOCH3, 0-Ph-CONHz, 0(CH2)3-N(CH3)NH(CH2)3-moipholine, 
0(CH2)2-morpholine, OCH3, 0(CH2)2-N(CH3)2, 2.(3-aminophenoxy), 4-raethoxyphenoxy, 
or pyridyl or phenyl optionally substituted by OH, N(CH3)2, OCH3. CN, fluoro, chloro, 
S(0)2CH3, NHCOCH3, 0(CH2)20H, N(CH3)(CH2)20H, moipholine or 0(CH2)2-OH 

When is a 5 to 7>inembered saturated ring containing 1 or 2 heteioatoms selected from 
mtrogen, oxygen and sulphur suitable examples include morphoUne, thiomoipholine, 
azetidine, imidazolidine, pyrrolidine, piperidine and piperazine. 

When is a 5- to 7-membered heteioaryl group containing 1 to 3 heteioatoms sele<^ed 
from nitrogai oxygen and suphur, examples include pyridine, pyrimidine, fhiazole, 
oxazole, pyrazole, imidazole, fiiran, isoxazole, pyrrole. 

Preferably Ar is phenyl which can be optionally substituted by those substituent groups of 
the examples herein. Especially preferred substituoits include one or more substituents, 
which can be the same or different, selected from hydtoxymethyl, ethyl, [(2- 
hydroxypropyl)amino3methyl, [(2-hydroxy-l -methylethyl)amino]methyl, (lH-imidazol-1- 
ylmethyl), [(2,3-dihydroxypropyl)amino3methyl, 3-(morpholin-4-ylmethyl), {[2- 
cyclohexyl- 1 -(hydroxymethyI)ethyl]amino>methyl, {[1 -benzyl-2- 
hydroxyethyl]aniino}methyl, (3-hydroxypyrrolidin-l-yl)methyl, {[2-hydroxy-l- 
phenylethyl]amino}methyl,({2-hydroxy-l-(hydroxymethyl)-2-phenylethyl)araino}methyl, 
{(2-hydroxycyclohexyl)amino}methyl, {(2-hydroxy-2-{4-hydroxyphenyl)-l- 
methylethyl]amino}methyl, 3-hydroxypiperidin-l-yhnethyl, {[l-(hydioxymethyl)-2- 
methylpropyl]amino}methyl. {E4-(methylsulphonyl)benzyl]amino}methyl, and {[2-(3,4- 
dihydroxyphenyi)-2-hydroxyethyl]amino}methyL 

Substituents can be present on any suitable position of the Ar group. More than one 
substituent can be present, and these can be flie same or differ^t One or two substituent 
groups axe preferred. 

Especially preferred compounds of the invention include those exeoiplified herein, both in 
free base form and as pharmaceutically acceptable salts. 

Compoxmds of the invention can form pharmaceutically acceptable solvates and salts. The 
compounds of the formula (I) can form acid addition salts with acids, such as conventional 
pharmaceutically acceptable acids, for example maleic, hydrochloric, hydrobromic, 
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phosphoric, acetic, ftnnaric, salicylic, citric, lactic, mandelic, tartaric, trifluoroacetic and 
methanesnlphonic acids. 

The invention also provides a metiiod of treating or preventing a disease mediated by 
5 JAK3 which comprises administering to a mammal a compound of formula (I) as defined 
above. 

In a further aspect the invention provides a process for the preparation of a compound of 
formula (I) which comprises: 
10 (a) for compounds of formula (I) where Y is NH and Ar is phenyl substituted by 
CH2NR^R'*, reaction of a compound of foraiula (II): 




ai) 

in which R* is as defined in formula (I) or is a protected derivative thereof and L is a 
leaving group, with a compound of formula (III): 

HNR^R"^ (ffl) 

in which R^ and R* are as defined in formula (I) or are protected derivatives thweof* or 
(b) for compounds of formula (I) where Y is NH, reaction of a compound of formula (IV): 
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(IV) 

in which At is as defined in foimiila (1) or is a protected derivative thereof, with a 
compound of formula (V); 

R'-CHO (V) 



10 



in which R' is as defined in foimuk © or is a protected derivative thereof 



or 



(c) for compounds of formula (I) where Y is S and R' is a group -R2-(CH2)p-R' where R^ is 
O or NH, reaction of a compound of formula (VI): 



Ar 



NH O 




IS (VI) 



in which Ar is as defined in formula (I) or is a protected derivative thereof R^ is O or NH. 
and L is a leaving group, with a compound of fomiula (VID or (VIH): 



20 R'-OH (VII) 



R'-NH2(Vni) 

in which R' is as defined in formula (I) or is a protected derivative thereof 

and optionally thereafter any of the above processes: 

• rranoving any protecting groups 

• converting a compound of formula (I) into a further compound of formula (I) 

• forming a phannaceutically acceptable salt. 

Compounds of formula (I) can be converted into fiither compounds of formula (I) using 
standard chemistry. 
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Reaction of compounds (II) and (III) can be earned out in the presence of DIPA in a 
solvent such as NMP. Preferably the leaving group L is halogen, especially chloio. 
Compounds of fonnula (II) can be prepared by reacting compounds of formula (IX): 




(IX) 



in which is as defined in formula (II) with a chlorinating agoit such as SOCI2 in 
10 dichloromethane. 

Reaction of compounds of formula (IV) and (V) can be carried out in a solvent such as 
DMF at elevated temperature, for example at about 120*C in the presence of an oxidant 
such as FeCh. Compounds of formula (IV) can be prepared from compounds of formula 
>5 (X): 




20 (X) 



25 



in which Ar is as defined in formula (IV) by hydrogenation using a palladium catalyst in a 
protic solvent such as methanol. Compounds of formula (X) can be prepared &om 
compounds of fonnula (XI): 



8 



Ar. 



NH 



O 



CI 




N 



NHj 



(XI) 



in which Ar is as defined in formula (IV) by treatment with ammonia. Compounds of 
formula (Xl) can be prepared from compoutids of formula (XII): 

CI o 



by reaction with an amine Ar-NH2 in which Ar is as defined in formula (IV) in an aprotic 
solvoit such as DMF at elevated temperature. 

Reaction of compounds (VI) wifli (Vn) or (VIII) can be carried out in the presrace of a 
suitable base at ambient or elevated temperatures. Suitable leaving geoups for compounds 
(VI) include SQzMe and SOMe. 

Compounds of formula (VI) can be prepared by oxidation of the corresponding sulphur 
compound (XIII): 




(XII) 



Ar 



NH 



O 




(xin) 



using a reagent such as 3-chloroperbenzoic acid to give the suiphoxide or potassium 
pennanganate to give the sulphone. 

Compounds of fomiula (XIII) are prepared fixim compounds of formula (XIV): 
CI O 




(XIV) 

by reacting with an amine Ar-NH2. 

It will be appreciated that certain functional groups may need to be protected using 
standard protecting groups. The protection and deprotection of functional groups is for 
example, described in 'Protective Groups in Organic Chemistry*, edited by J. W. F. 
McOmie, Plenum Press (1973), and ^Protective Groups in Organic Synthesis', 3rd edition, 
Greene & P. a M. Wuts, Wiley-Interscience (1999), 

Diseases mediated by JAK3 include inflammatory, immunological, and bronchopulmonary 
disorders. 

Hie present invention also relates to a phaimaceutical composition for (a) treating or 
preventing a disorder or condition selected from organ transplant rejection, lupus, multiple 
sd^sis, rheumatoid arthritis, psoriasis. Type I diabetes and complications firom diabetes, 
cancer, asthma, rhinitis, atopic dermatitis, autoinmiime thyroid disorders, ulcerative colitis, 
Crohn's disease, Alzheimer's disease, leukemia, and other autoinunune diseases or (b) the 
inhibition of protein tyrosine kinases or Janus kinase 3 (JAK3) in a mammal, including a 
human, comprising an amount of a compound of fomiula I or a pharmaceutically 
acceptable salt thereof, effective in such disorders or conditions and a pharmaceutically 
acceptable carrier. 

Preferably the compounds of the invention are used for the treatment of asthma, 
rheumatoid arthritis, and host versus graft rejection/transplantation. 
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The present invention also relates to a pharmaceutical composition for (a) treating or 
preventing a disorder or condition selected from organ transplant rejection, lupus, multiple 
sclerosis, rheumatoid arthritis, psoriasis. Type I diabetes and complications from diabetes, 
cane, asthma, rhinitis, atopic deraiatitis, autoimmune thyroid disorders, ulcerative colitis, 
Crohn's disease, Alzheimer*s disease, leukemia, and other autoimmune diseases or (b) the 
inhibition of protein tyrosine kinases or Janus kinase 3 (JAK3) in a mammal, including a 
human, comprising an amount of a compound of formula 1 or a pharmacratically 
acceptable salt thereof, alone or in combination with a T-cell immunosuppresant or anti- 
inflammatory agents, effective in such disorders or conditions and a phaimacewtically 
acceptable carrier. 

The present invention also relates to a method for the inhibition of protein tyrosine kinases 
or Janus Kinase 3 (JAK3) in a mammal, including human, comprising administering to 
said manunal an effective amount of a compound of formula I or a pharmaceutically 
acceptable salt thereof 

In a still further aspect the invmtion provides the use of a compound of formula (I A) as a 
therapeutic agent. 

The dose of the compound to be administered will depend on the relevant indication, the 
age, weight and sex of the patient and may be determined by a physician. The dosage will 
preferably be in the range of from 0.1 mg/kg to 100 mg/kg. 

The compounds may be administ^ed topically, e.g, to the lung and/or the airways, in the 
form of solutions, suspensions, HFA aerosols ordry powda: formulations, e.g. 
formulations in the inhaler device known as the Tuibuhaler*^ ; or systemically, e.g. by oral 
administration in the form of tablets, pills, capsules, syrups, powders or granules, or by 
parenteral administration, e.g. in the form of sterile parenteral solutions or suspensions, or 
by rectal administration, e.g. in the form of suppositories. 

The compounds of the invention may be administered on their own or as a pharmaceutical 
composition comprising the compound of the invention in combination with a 
pharmaceutically acceptable diluent, adjuvant or carrier. Particularly preferred are 
compositions not containing material capable of causing an adverse, e.g. an allergic, 
reaction. 
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Dxy powder formulations and pressurized HFA aerosols of the compounds of the invention 
may be administered by oral or nasal inhalation. For inhalation the compound is desirably 
finely divided. The finely divided compound preferably has a mass median diameter of less 
than 10 imk^ and may be suspended in a propellant mixture with the assistance of a 
5 dispersant, such as a Cg-Cao fetty acid or salt thereof, (e.g. oleic acid), a bile salt, a 

phospholipid, an alkyl saccharide, a perfluorinated or polyethoxylated surfactant, or other 
pharmaceutically acceptable dispersant 

The compounds of the invention may also be administaed by means of a dry powder 
10 inhaler. The inhaler may be a single or a multi dose inhaler, and may be a breath actuated 
dry powder inhaler. 

One possibility is to mix the finely divided compound with a carrier substance, e*g. a 
mono-, di- or polysaccharide, a sugar alcohol, or an other polyol. Suitable carriers are 
15 sugars, e.g. lactose, glucose, raffinose, melezitose, lactitol, maltitol, trehalose, sucrose, 

mannitol; and starch. Alternatively the finely divided compound may be coated by another 
substance. The powder mixture may also be dispensed into hard gelatine capsules, each 
containing the desired dose of the active compound. 

20 Another possibility is to process the finely divided powder into spheres which break up 
during the inhalation procedure. This sphwonized powder may be filled into the drug 
reservoir of a multidose inhaler, e.g. that known as the Turbuhaler^ in which a dosing unit 
meters flie desured dose which is then inhaled by the patient. With this system the active 
compoimd, with or without a carrier substance, is delivered to the patient 

25 

For oral administration the active compound may be admixed with an adjuvant or a carrier, 
e.g. lactose, saccharose, sorbitol, mannitol; a starch, e.g. potato starch, com starch or 
amylopectin; a cellulose derivative; a binder, e.g. gelatine or polyvinylpyrrolidone, and/or 
a lubricant, e.g. magnesium stearate, calcium stearate, polyethylene glycol, a wax, paraffin, 
30 and the like, and then compressed into tablets. If coated tablets are required, the cores, 

prepared as described above, may be coated with a concentrated sugar solution which may 
contain e.g. gum arable, gelatine, talcum, titanium dioxide, and the like. Alternatively, the 
tablet may be coated with a suitable polymer dissolved in a readily volatile organic solvent 

35 For the preparation of soft gelatine capsules, the compound may be admixed with e.g, a 
vegetable oil or polyethylene glycol. Hard gelatine capsules may contain granules of the 



compound using either the above mentioned excipients for tablets. Also liquid or semisolid 
formulations of the drug may be filled into hard gelatine capsules. 



Liquid preparations for oral application may be in the form of syrups or suspensions, for 
s example solutions containing the compound^ the balance being sugar and a mixture of 
ethanol, wat^» glycerol and propylene glycol. Optionally such liquid preparations may 
contain colouring agents, flavouring agents, sacdiarine and/or carboxymeihylcellulose as a 
thidc^ing agent or other excipients known to those skilled in art. 

10 The compounds of the invention may also be administered in conjunction with other 
compounds used for the treatment of the above conditions. 

The term 'medical therapy' as used herein is intended to include prophylactic, diagnostic 
and tharapeutic regimens carried out in vivo or ex vivo on humans or other mamonals. 

IS 

The following Examples illustrate the invention. 

General methods All reactions were performed in dried glassware in an argon atmosphere 
at room temperature, unless otherwise noted. All solvents and reagents and solvents were 

20 used as received. Merck Silica gel 60 (0.040-0.063 mm) was used for preparative silica gel 
chromatography. A Kromasil KR-100-5-C18 colmnn (250 x 20 mm, Akzo Nobel) and 
mixtures of acetonitrile/water at a flow rate of 10 ml/min was used for pr^arative HPLC. 
Reactions were monitored at 254 nm by analytical HPLC, using a Kromasil C-1 8 column 
(150 X 4.6 mm) and a gradient (containing 0.1% trifiuoroacetic add) of 5 to 100% of 

25 acetonitrile in water at a flow rate of 1 ml/min. Evaporations of solvents were performed 
under reduced pressure using a rotary ev^orator at a maximum temperature of 40^*0. 
Products were dried under reduced presswe at 40 ^C. 

*H-NMR spectra were recorded on a Varian Ihova-400 or Unity-500+ instrument. The 
central solvent peak of chlorofomi-<i ( h 7.27 ppm), dimethylsulfoxide-rftf ( h 2.50 ppm) 
30 or methmoUdA ( h 3.35 ppm) were used as internal references. Low resolution mass 
spectra obtained on a Hewlett Packard 1 100 LC-MS system equipped with a APCI 
ionisation chamber. 

Merck Silica gel 60 (0.040-0.063 mm) was used for preparative silica gel chromatography. 
35 A Kromasil KR-100-5-C1 8 column (250 x 20 mm, Akzo Nobel) and mixtures of 

acetonitrile/water at a flow rate of 10 ml/min was used for preparative HPLC. Reactions 
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were monitored at 254 nm by analytical HPLC, using a Kromasil C-IS column (150 x 4.6 
nan) and agradieat (containing 0.1% trifluoioacetic acid) of 5 to 100% of acetonitrile in 
water at a flow rate of 1 mVmin. Evaporations of solvents were performed under reduced 
pressure using a rotary evaporator at a maximum temperature of 40 '>C. Products were 
dried under reduced pressure at 40 "C. 

ThiazoIoDvridinfes 



Example 1 

7-I(2-EthyIphenyI)ammo]-2-metlioxyI13]tliia2oIo[5,4-b]pyridine-6-carboxamlde 

la)7-Hydroxy-2.(methylthio)[131thiazolo[5,4-blpyridine-6-carboxyIic acid 

The title compound was synthesi2ed according to procedure described by D.C. Leysen; A. 

Haemers; W. Bollaert, J. Heterocyclic Chem. 1984, 21, 401 . 

lb)7-ChIoro-2-(mefliyIthio)[l^lthiazolo[5,4-blpyridine-6-carboxamide 

To a suspttision of finely grinded la (3.70 g. 15.3 mmol) in thionyl chloride (100 mL) was 
added a drop of DMF. The suspension was stirred at 50 C for 4h. The thionyl chloride was 
evaporated. Toluene was added. After a short time of stirring the toluene was evaporated. 
Acetone (125 mL) was added to the crude residue to form a suspension which was stirred 
and cooled to 0 C. Cold Ammonium hydroxide (25%, 20 mL, 306 mmol) was added and 
the reaction was stirred for Ih and put in a refrigerator over night. The precipitate was 
filtered off and washed twice with water and dried under vacuum at 70 °C over night. 
Yield: 2.86g(72%). 

^HNMR(400MH2,DMSO-d6): S 8.52 (s, IH), 8.14 (s, IH). 7.91 (s, IH), 2.85 (s. 3H). 
APCI-MS m/z: 259.9 [MH+]. 

lc)7-[(2-EthyIphenyl)aminoJ-2-(methylthio)ll,3]thiazoloI5,4-blpyridine-6- 
carboxamlde 

To a solution of lb (2.00 g, 7.7 mmol) and 2-ethylaniUne (2.9 mL, 23.1 mmol) in DMSO 
(30 mL) was added BFa.OEtj (0.95mL, 7.7 mmol). The solution was stirred over night at 
HOC. After cooling the reaction was poured into ice water and EtOAc. sodium carbonate 
(5 %) was added to obtain an alkaline solution. The organic phase was separated and the 
water phase extracted twice with EtOAc. The combined organic phases were washed with 



three portions of water and brine. Dried over sodium sulphate and purified by flash 
chromatography (toluaae:EtO Ac 1:1). 
Yield 1.98g, 5.75 mmol (75%). 

^HNMR (400 MHz, DMSO-de) 5 10.99(8, lH),8.67(s, lH),8.31(s, lH),7.70(s. IH), 
7.27 - 7.25 (m, IH), 7.16 - 7.13 (m, 2H), 7.09 - 7.07 (m, IH), 2.58 (q, J= 7.5 Hz, 2H), 
2.16 (s, 3H), 1.13 (t,/= 7.5 Hz, 3H). 
APCI-MS m/z: 345.2 [MH+]. 

ld)7-l(2-Ethylphenyl)aminol-2Kmethylsii]finy0ll31thiazolo[5,4-b]pyrixl^ 
carboxamide 

A suspension of Ic (1 .00 g, 2.91 mmol) stirred in dichloromethane (1 5 mL) was cooled to 
-15 3-Chloroperbenzoic acid (680 mg, 3.05 nmiol) was added portion wise. The 
reaction was stirred Ih, allowed to reach room temperature and qu^iched with sodium 
thiosulfate (5 %). The organic phase was separated, washed with sodium bicarbonate and 
brine and dried over sodium sulphate. The product was purified by flash chromatography 
(EtOAc as eluent). 
Yield: 910 mg, 2.52 mmol (87%). 

NMR (400 MHz, DMSO-de) 5 1 1 .28 (s, IH), 8.84 (s, IH), 8.40 (s, IH), 7.78 (s, IH), 
7.27- 7.26 (m, IH), 7.20- 7.15 (m, IH), 7.14- 7.10 (m, 2H),2.70(s. 3H), 2.57 (q. /= 
7.4 Hz, 2H), 1.1 1 (t, y = 7.6 Hz, 3H). 
APCI-MS M/Z: 361.1 [MH+]. 

le)7-l(2-Ethylphenyl)amino]-2-(methylsulfonyl)(l^lthiazolo[5,4-blpyridine-6- 
carboxamide Compound Id (600 mg, 1.74 mmol) was dissolved in HOAc (16 mL). The 
solution was cooled in an ice bath. When the solution started to fireeze a slow addition of 
potassium pennanganate (560 mg, 3.52 mmol) dissolved in water (1 2 mL) was started. 
After 20 min fbs addition was completed. Hie stirring was continued for an additional 30 
min. A saturated solution of sodium bisulphite (2.0 mL) was added, A precipitate was 
foraied. The suspension was centrifuged and the supernatant was collected and extracted 
with chloroform. The organic layer was separated, washed twice widi sodium bicarbonate 
(5%) and brine, and dried over sodium sulphate. The product was purified by flash- 
chromatography (toluene: EtOAc 4:6). 
Yield: 101 mg(15%). 
APCI-MS m/z: 377.2 [MH+]. 
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10 7-[(2-Ethylphenyl)amtao]-2-methoxy[Mlthia2oloI5,4.b]pyridine^^^^ 
le (20 mg. 0.052 mmol) was placed in a diy reaction flask. Sodium methoxide ( 0.35M in 
methanol, 0. 16 mL. 560 jtmol) was added. The reaction was stirred at room temperature 
for 2h and then quenched by adding water. The mixture was extracted with chlorofonn. 
The organic layer was separated and washed twice with water and dried over sodium 
sulphate. The product was purified by flash dmmiatography (toluenerEtOAc M) 
Yield: 10mg(59%). 

NMR (400 MHz. DMSO-de) 5 10.79 (s. IH). 8.62 (s, IH), 8.28 (s, IH), 7.67 (s, IH). 
7.23 (dd,y= 7.2, 1.9Hz, IH), 7.12 (qd,y= 7,3. 5.4 Hz, 2H), 7.02(dd, J= 7.3. 1.7Hz. 
IH), 3.60 (s, 3H), 2.59 (q, 7.8 Hz. 2H). 1.15 (t, J= 7.6 Hz. 3H). 
APCI-MS m/z: 329.2 [MH+]. 



7-K2-niethylphenyI)amino]-2<methylthio)[l,31thiazoloI5,4-blpyridinc-6-carboxami 
trifluoroacetate 

The title compound was prepared in an analogues way to Ic (1 00 mg, 0.38 mmol), 2- 
methylaniline (0.123 mL, 1.15 mmol) and boron trifluoride ethyl etherate (0.047 mL, 0.38 
mmol) in DMSO (2 mL). The product was purified by prep-HPLC. 
Yield: 17 mg, 0,038 mmol (10%). 
APCI-MS m/z: 331.2 [MH+J 

Example 3 

7-(I3-(hydroxymethyI)-2-methylphenyl]ammo)-2-(methyItiUo)Il^ltWazoIol5,4- 
b]pyridine-6-carboxamide trifluoroacetate 

The title compound was prepared in an analogues w^ to Ic (100 mg, 0,38 mmol), 3- 
(hydroxymethyl).2-methylaniline (158 mg, 1.15 mmol) and boron trifluoride ethyl 
etherate (0.047 mL, 0.38 mmol) in dmso (2 mL). The product was purified by prep-HPLC. 
Yield: 53 mg, 0.1 1 mmol (29%). 
APCI-MS m/z: 361.2 [MH+] 

Example 4-7 were prepared in an analogues way to If. 

Example 4 

2-[2-(DlmethyIamino)ethoxyl-7-I(2-ethyIphenyl)aminol[l,3JthiazoloIS,4-blpyridine-6- 
carboxamide 
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APCI-MS m/z: 386.2 [MH+]. 

Example S 

^2>[3-(Dimethylamino)propoxy]-7-[(2-ethyIphenyl)amino)[l,3]tl^ 
5 6-carboxamide 

APCI-MS m/z: 400.2 [MH+]. 

Example 6 

7-[(2-Ethylphenyl)amlno]-2-(2-morpholio-4-ylethoxy)[l,31th^ 
10 carboxamide 

APCI-MS m/z: 428.2 [MH+]. 

Example 7 

7-I(2-Ethylphenyl)ammol-2-[(3-moiT)hoMn-4-ylpropyI)ammol^^ 
IS b]pyridlae-6-carboxamide 
APCI-MS m/z: 44L2 [MH+], 

Example 8-10 were prepared in an analogues way to example If using Id as reactant and at 
20 slightly elevated temperature (50°C), 

Example 8 

2-I4-(Aminocarbonyl)pheiioxyl-7-I(2-ethy!phenyI)aminol [l,3]thiazoto [5,4b}pyridme- 

6- carboxamide . 

25 APCI-MS m/z: 434.1[MH+], 

Example 9 

2K3-aminophenoxy)-7-[(2-ethylphenyl)aminoHl,31thiazoloIS,4-b)pyridine-6- 
carboxamide bis(trifluoroacetate) 
APCI-MS m/z: 406 J [MH+]. 
30 Example 10 

7- I(2-ethylphenyl)anMnol-2-(4-methoxyphenoxy)ll,31thiazolol5,4-blpyridine-6^ 

carboxamide trifluoroacetate 
APCI-MS m/z: 421.1 [MH-i-]. 
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ImidazoDvridines 
Example 1 

5 7-{I2-ethyl-3-<hydroxymethyl)phenyl]aiiiino}-2.phenyI-3H-iiiiida2o[4^-blpyri^ 
carboxamide trifluoroacetate (salt) 

la) Methyl 4,6-dichIoro-5-iutroiiicotiiiate 

The title compound was prepared according to flie protocol of J. P. Sanchez and R. D. 
10 Gogliottias, JC Heterocyclic Chem. 1993, 30, 855-859. 

lb) Methyl 6-chloro-4-{[2-ethyl-3-(hydroxymethyl)phenyl]aniino}-5-mtronicotUiate A 

solution of Methyl 4,6-dichloro-5-nitronicotinate (603 mg, 2.40 mmol), 2-Ethyl-3- 
hydroxymethyl-aniline (363 mg, 2,40 mmol, 1.0 equiv.) and ethyl(difeopropyl)amine (373 

15 mg, 490 L, 288 mmol, 1.2 equiv.) was stirred at 50 °C over night Addition of watea-, 
extraction with ethylacetate followed by washing with brine and drying over sodium 
sulfete resulted in a crude product. After chromatography on silica gel [methyl(tert- 
butyl)ethCT/heptane = 4:1] 466 mg of the title compovind were obtained as a yellow solid. 
•H-NMR (400MHz, CDCI3): 5 10.37 (s, IH), 8.85 (s, IH), 7.39 (d, J7.1Hz, IH). 7.14 {i,J 

20 7.9H2, IH), 6.97 (d, J 7.7H2. IH), 4.76 (s, 2H), 4.00 (s, 3H), 2.75 (q, J 7.5Hz, 2H), 1 .22 (t, 
J=7.7Hz.3H). 

lc)6-Ainino-4-{[2-eihyI-3-(hydroxymethyI)phenyl]ain^ 

Hie reaction was carried out in a sealed steal tube equiped with a glass inlet. Compound lb 
25 (436 mg, 1.19 mmol) was placed in the reaction vessel and liquid ammonia was condensed 

in at -78°C. Thrai the mixture was allowed to warm up to room temperature. With a delay 
' . of 1 2 h the reaction mixture was warmed up to 80^*0 for additional 8 h. Th&a the reaction 

_ -\ vessel was cooled down to -78**C, opened and ammonia was allowed to evaporate. 

\^ Filtration of the crude on silica gel (EtOAc/Aceton « 9:1) afforded 239 mg (61%) of the 

: •* 30 pure title compound as a yellow solid. 

: *.'* 'H-NMR (400MHz, DMSO-de): 5 1 1.84 (s, IH), 8.49 (s, IH), 8.10 (s, IH), 7.49 (s, IH), 

7.39 (s, 2H), 7.13 (d, J7.0Hz. IH), 6.98 (t, 7 7.8Hz. IH), 6.69 (d, y 7.3Hz, IH), 5.14 (t, J 
5.5Hz, IH), 4.54 (d, y 5.5Hz, 2H), 2.64 (q, y 7.5H2, 2H), 1.14 (t, J 7.3Hz, 3H). 
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ld)5,6-Diamino-4-{[2-ethyl-3-(hydroxymethyl)phenyI]amino}nicotinamide 
Compound Ic (2.22g, 6.71 mmol) was dissolved in methanol (40 ml) and palladium (10% 
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on charcoal, 450 mg) was added. The mixture was stirred under normal pressure under a 
hydrogen atmospweat at room temperature over night. Filtration over celite and 
evaporation of the solvent resulted in the title compound as a colourless solid in 
quantitative yields. 

5 ^H-NMR (400MH2. DMSO-dg): 5 9.17 (s, IH), 7.88 (s, IH), 7.80 (s. IH), 7.14 (s, IH), 
6.98 (t,y7.7Hz, IH), 6.92 (d, J6.7H2, IH), 6.16 (d,77.4H2, IH), 5.90 (s, 2H), 5,03 (t, J 
5.1Hz, IH), 4.53 (d, J4.9Hz, 2H), 3.72 (s, 2H), 2.72 (q, 7.5Hz, 2H), 1.21 (t, J7.4Hz, 
3H). 

APCI-MS: m/z 302.2 [MH^]. 

10 

le)7-{[2-ethyl-3-(hydroxymethyI)phenyl]ammo}-2«-phenyl-*3H-imidazo[4»5- 
b]pyridine-6-carboxaniide trifluoroacetate (salt) A solution of compound Id (18 mg, 
59*0 fimol), benzaldehyde (7mg, 6.6 jiL, 66.0 ^imol, 1.1 equiv.) and a catalytic amount of 
/7-toluensulfonic acid monohydrate in DMF (400nL) was strirred at 120'C for Ih. After 
15 cooling down the mixture W£^ diluted with acetonitrile (2.5 mL) and water (2mL) and 

subjected to a reversed phase HPLC. After freezedrying 8 mg (27 %) of the title compound 
as its corresponding trifluoroacetate were obtained as a white powder. The NMR was 
recorded from the neutralized product. 

^H-NMR (400MHz, DMSO-dfi): 5 13.30 (s,lH), 1 1 .13 (s, IH), 8.59 (s, IH), 8.10 (s. IH), 
20 7.40 (m, 3H), 7,67 (m, IH), 7.40 (m, 3H), 7.18 (m, 2H), 7.09 (t,/ 7.4Hz, lH),5.10(t,y 
5.0Hz, IH), 4.58 (d,y 4.7Hz), 2.72 (q,,/7.3Hz, 2H), 1.15 (t,77.2Hz, 3H), 
APCI-MS: m/z 388.1 [MH^]. 

Tlie title compounds of examples 2-26 were prepared according to the procedure described 
for example 1. In some cases FeCU instead of p-toluensulfonic acid was used to catalyze 
the reaction of step le. 

7-[(2-ethylphenyl)amino]-2-(4-hydroxyphenyl)-3H-inwdazo[4,5-b]^ 
2-[4-(dimethylamino)phenyl]-7-[(2-ethylphenyl)amdbio]-3H-imidazo[4,5-^^ 
carboxamide bis(trifluoroacetate) 

7-[(2-ethylphenyl)amino]-2-(3-hydroxyphenyl)-3H-iniidazo[4,5-b]pyridin^^^ 
trifluoroacetate (salt) 

7-[(2-ethylphenyl)amino]-2-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridine-6- 
carboxamide trifluoroacetate 
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2-(3.4-dihydroxyphenyl)-7-[(2-eAylphenyl)aimno3-3H-imidazo[4,5-b]pyrid 
carboxamide trifluoroacetate (salt) 

2-(3-cyanoph«iyl)-7-[(2-ethylphenyl)aimno30H-imidazo[4,54>]pyridine-6-c^ 
triilvioroacetate 

2-(4-cyanophenyl)-7-[(2-ethylphenyl)aimno]OH-imidazo[4,5-b]pyridine-6-caAo 
trifluoToacetate 

7-[(2-ethylphenyl)amino]-2K4-hydroxy-3-me&oxyphenyl)-3H-in«da2o(4,5-b}pyridin^ 
carboxamide trifluoroacetate (salt) 

2-(3,4-difluorophenyl)-7-[(2-ethylphenyl)amino]-3H-imidazoC4,5-b]pyridine-6- 
carboxamide trifluoroacetate 

2-(3-chloro-4-hydroxyphenyI)-7-I(2-ethylphenyl)amino]-3H-imidazo[4,5-b]pyridm 
carboxamide trifluoroacetate (salt) 

7-[(2-ethylphenyl)amiAo]-2-(lH-imidazol-4-yl)-3H-imidazo[4,5-b]pyridine-^carboxami 
bis(trifluoroacetate) 

7-[(2-ethylphenyl)ainino]-2-[4-(methylsulfonyl)phenyl]OH-imida2o[4,5-b]pyridm 
carboxamide trifluoroacetate 

2-[4-(acetylanuiio)phenyl]-7-[(2-etfaylphenyl)amino]-3H-imida20[4,5-b]pyridine-6- 
carboxamide trifluoroacetate 

7-[(2-ethylphenyl)amino].2-[4-(2-hydroxyethoxy)phenyl]-3H-imidazo[4,5-b3pyridine-6- 
carboxamide trifluoroacetate (salt) 

7-[(2-ethylphenyl)amino]-2-{4-[(2-hydroxyethylXmethyl)amino]phBnyl}-3H-iniidazo[^^^ 
b]pyridine-6-carboxamide bis(trifluoroacetate) (salt) 

7-[(2-ethylphenyl)amiiio]-2-(4.moipholin-4-ylphenyl)-3H-imidazo[4,5-b]pyrid 
carboxamide bis(trifluoroacetate) 

7-[(2-ethylphenyl)amino]-2-phenyl-3H-imidazo[4,5-b]pyridine-6-caiboxamide 
trifluoroacetate 

7-{[2-ethyl-3-(hydroxymethyl)phenyl]amino}-2-(4-hydroxyphenyl)-3H-imidazo[4,5- 
b]pyridine-6-carboxamide trifluoroacetate (salt) 

7-{[2-ethyl-3-(hydroxymethyl)phenyl]amino}-2-(4-moipholin-4-ylph«iyl)-3H- 
imida20[4,5-b]pyridine-6-carboxamide 
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7-[(2^ylphenyl)amino].2.pyridin-4-yIOH-imidazo[4,5-b]pyridine-6-cari^ 
trifluoroacetate 

7-K2.ethylphenyl)amino]-2.pyridin-3-yl-3H.imidazo[4,5-b]pyri^ 
trifluoroac^ate 

5 74(2-ethylphenyl)aniino>2-pyridm-2-ylOH-imida2o[4.5-b]pyridin^ 
trifluoroacetate 

2-[4-(2-{[tert-butyl(diphenyl)silyl3oxy} ethoxy)phenyl]-7- {[2-ethyl-3- 

(hydroxymethyl)phenyl]amino}-3H-imidazo[4,5-b]pyridme-6-carboxamide 

7-{[2-ethyl-3-(hydK>xymethyl)phenyl]amino}-2-pyridm-4-yl-3H-imidazo[4,5-bte 
10 6-carboxainide 

7-{[2-etiiyl-3-(hydroxymethyl)phenyI]amino}-2-(4-methoxyphenyl)-3H-iniid^ 
b]pyridine-6-carboxamide 

Example 27 

IS 7-[(2-ethyl-3-{[(2-hydroxypropyl)aiiiino)methyl}phenyl)aininol-2K4-me«ioxyphenyl^^ 
3H-mudazo[4,5--b]pyridine--6-carboxainide 

Treatment of a suspension of example 26 in dichloromethane with thionyl chloride at room 
tempoature generated the correponding chloride. The volatiles were removed m vaccuo, 
20 and the residue was dissolved in NMP. The chloride (0. IM) was then treated with 1 .5 eq of 
l-amino-propan-2-ol (0.2M in NMP) and 3eq of DIPEA(O^M m NMP) and heated at 120 
C for 1 2h gena-ating the title compoimd in good yield. 

The title compounds of examples 28-93 were prepared in analogous manner to example 
2S 26: 

Examples 28 - 93 

7-[(2-ethyl-3-{[(2-hydroxypropyl)araino]methyl}phenyl)amino]-2-(4-methoxyphaiyl)-3H- 
iraidazo[4,5-b]pyridine-6-carboxamide 
30 7-[(2-ethyl-3-{[(2-hydroxypropyI)amino]methyl}phenyl)amino]-2-[4-(2- 
hydroxyethoxy)phenyl]-3H-imidazo[4,5-b]pyridine-6-carboxamide 
7-[(2-ethyl-3-{[(2-hydroxy-l-methylethyl)amino]methyl}phenyl)amino]-2-[4-(2- 
hydroxyethoxy)phenyl}-3H-imida2o[4,5-b]pyridine-6-carboxamide 
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7- {[2-e%l-3-(l H-imidazol4 -ylmethyl)phenyl]amino} -2-[4-^^ 
3H-imidazo[4,5-b]pyridine-6-carboxamide 
7-[(3-{[(2,3-dihydroxypropyl)amino]methyl}-2-ethylphenyl)a^ 
hydroxyethoxy)phenyl]OH-imidazo[4,5-b]pyridine-6-carboxam^ 
5 7-{[2-ethyl-3-(morpholin-4-ylmethyl)phenyl]ammo}-2-[4-^^^ 
unidazo[4,S-b]pyridine-6-carboxainide 

7-{[3K{[(lS)-2-cyclohexyl-l-(hydroxymethyl)ethyl]aim 
ethylphenyl]amino}-2-[4<2-hydroxyethoxy)phenyl]-3H-im 
10 carboxamide 

7-{[3<{[(lS)-l-benzyl-2-hydroxyethyl]ammo}methyl>^^^ 
hydroxyethoxy)pbenyl]-3H4midazo[4,S-b]pyridme-6-carboxa^ 
7-[(2-ethyl-3-{[4K2-hydroxyethyl)piperazin-l-yl]methyl} 
hydroxyefhoxy)phenyl}-3H-imida2x>[4,S*b]pyridin6-6-caibox 

15 

7-({2-ethyl-3-[(3-hydroxypyrrolidin-l-yl)methyl]pheny^ 
hydroxyethoxy)phenyl]-3H-iinidazo[4,5-b]pyridine-6-carboxamide 
7- { [2-ethyl-3-( { [( 1 S)-2-hydroxy- 1 •phenylethyl]ainino}methyl)phenyl]animo} -2-[4-(2- 
hydroxyethoxy)phenyl]-3H-imidazo[4,5-b]pjmdine-6-carboxaniide 
20 74(2-ethyl-3-{[(2R)-2-(hydroxymethyl)pyrrolidin-l-yl]methyl}phOT^ 
hydroxyethoxy)phenyl]-3H-imidazo[4,5-b]pyridine-6-carboxamide 
7- {[2-ethyl-3-( {[( 1 S,2S)-2-hydroxy-l -(hydroxymethyl)-2- 
phenylethyl]amino}methyl)phenyl]amino}-2-[4-(2-hydroxyethoxy)^^ 
iinidazo[4,5-b]pyridine-6-carboxamide 
25 7-[(2-ethyl-3-{[(2-hydroxycyclohexyl)amino]methyl}phenyl)am 
hydroxyethoxy)phenyl]-3H-iimdazo[4»5-b]pyridine-6-c^ 
• 7-{[2-efliyl-3-({[(lIUS)-2-hydroxy-2-(4-hydroxyphenyl)-l- 

: methylefeyl]ammo}methyl)phenyl]amino}-2-[4-(2-hydroxyetho 
: imidazo[4,5-b]pyridine-6-carboxamide 

30 7-{[2-efliyl-3-({[(lIUR)-2-hydroxy-l-(hydroxymethyI)-2- 
l'': phenyielhyl]ainmo)methyl)phOTyl]amino}-2-[4-(2-hydroxyethoxy)phenyl]-3H- 

*:--: iinidazo[4,5-b]pyridine-6-carboxamide 

J ' - J 7-( {2-ethyl-3-[(3-hydroxypiperidin- 1 -yl)methyl]phenyl } amino)-2-[4-(2- 

hydroxyethoxy)phenyl]-3H-iinidazo[4,5-b]pyridine-6-carboxamide 
i* 35 7-{[2-ethyl-3-({[l-(hydroxymethyl)-2-methylpropyl]amino}me%l)phenyl]amino}-2-[4- 
* (2-hydroxyethoxy)phenyl]-3H-imidazo[4,5-b]pyridine-6-carboxamide 
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7-{[2-ethyl-3-({[4-(methylsulfonyI)beiusyl]amino}methyl)phenyl]amm 

hydroxyethoxy)phenyi]-3H-imida2o[4.5-b3pyridine-6-carboxamide 

7-{(3-({[2.(3,4-d%dK)xyphenyl)-2-hydroxyethyl]anuno}methyl)-2-e%l^^^ 

2-(4-melhoxyphenyl)OH-imidazo[4,5-b]pyridme-6-caAoxainide 

7-[(2-elhyl-3-{[(2-hydroxypropyl)aimno]methyl}phenyl)amino]-2-(4-meA^^ 
iimdazo[4,5-b]pyridine-6-carboxainide 

7-[(2-ethyl-3-{[(2-hydroxy-l-methylethyl)aiiiino]methyl}phenyl)ammo]^^^^ 
methoxyphenyl)-3H-iinida2o[4,5-b]pyridine-6-caiboxamide 
7-{[2-ethyl-3-(lH-imidazol.l-ylmethyl)phenyl]anMno}-2-(4-meflioxyphenyl)-^ 
iinida2o[4,5-b]pyridine-6-carboxainidetrifluoroacetate 

7-[(3-{[(23-dihydroxypropyl)ammo]methyl}-2-ethylphenyl)ammo]-2<4-methox 
3H-iinidazo[4,5-b]pyridine-6-carboxamide 

7-([2-ethylO-(moipholm-4-ylniethyl)phenyl]amino}-2-(4-methoxyphenyl)-3H- 

imidazo[4,5-b]pyridine-6-carboxainidetrifluoroacetate 

7- { [3-( { [(I S)-2-cyclohexyl- 1 -(hydroxymethyl)ethyl]amino}methyl)-2- 

ethylphenyl]amino}-2<4-methoxyphenyl)-3H-imidazo[4,5-b]pyridine-6-carboxamide 

7-{[3-({[(lS)-l-benzyl-2-hydroxyethyl]ammo}me1hyl)-2<:thylphenyl]amino}-2-(4- 

melhoxyphenyl)-3H-iinidazo[4,5-b]pyridine-6-carboxaimde 

7-[(2-ethyl-3- {[4-(2-hydroxyethyl)piperazin-l -yllmethyl}phenyl)araino]-2-(4- 

methoxyphenyl)-3H-imidazo[4,5-b]pyridme-6-caiboxamide 

7-({2-e%l-3-[(3-hydroxypyrrolidin-l-yl)methyl]phenyl}aimno)-2-(4-m^^ 

3H>unidazo[4,S-b]pyridine-6-catboxamide 

7-{[2-ethyl-3-({[(lS)-2-hydroxy-l-phenylethyl]aimno}methyl)phenyl]ainm 

inethoxyphenyl)-3H-imidazo[4,5-b]pyridine-6-caiboxamide 

7-[(2-ethyl-3-{[(2R)-2-(hydroxymethyl)pyrroUdin-l-yl]meaiyl)phenyl)^ 

methoxyphenyl)-3H-imidazo[4,5-b]pyridine-6-cart)Oxainide 

7-{[2-ethyl-3-({[(lS,2S)-2-hydroxy-l.(hydroxymethyl)-2- 

phenylethyl]ainino}methyl)phenyl]amino}-2<4-methoxyphenyl)-3H-imidazo[4,5- 
b]pyridine-6-carboxainide 

7-[(2-ethyl-3-{[(2-hydroxycyclohotyI)amino]methyl}phenyl)ainino]-2-(4- 

methoxyphenyl)-3H-iniidazo[4,5-b]pyridine-6-carboxamide 

7-{[2-ethyl-3-({[(lR,2S)-2-hydroxy-2-(4-hydroxyphenyl)-l- 

methylethyl]amino}methyl)phenyl]amino}-2-(4-methoxypheny!)-3H-iinidazo[4,5- 

b]pyridine-6-carboxamide 
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7-{[2-ethyl.3-({[(lR,2R)-2-hydroxy-l-(hydroxymethyl)-2- 

phenylethyl)ammo}methyl)phenyl3amino}-2-(4.methoxyphenyl)-3H-imidazo[^^^ 
b]pyridin&-6-carboxainide 

7K{2-eihyl-3-[(3-hydn>xypiperidin-l-yl)me1hyl]phenyl}amino)-2-(4-m^^ 
5 iimdazo[4,S-b]pyridine-6-caiboxaimde 

7-{[2-ethylO-({[l-(hydroxymethyl>2-methylpropyl]amino}mefliyl)phenyl]an^ 
methoxyphenyI)-3H-inudazo[4,S-b]pyridtne-6-caiboxanude 

7-{[2-eihylO<{[4<melhylsulfonyl)ben2yl]amino}methyl)phenyl]ami^^ 
10 inethoxyphenyl)-3H-iinida2o[4,54)lpyridine-6-caiboxamide trifluoioacetate 

7-[(2-ethyl-3-{[(2-hydroxypropyl)amino]methyl)phenyl)amino]-2-(4-morplK>lin-4- 
ylphenyl)-3H-iinidazo[4,5-b]pyridine-6-carboxainide 

7-[(2-ethyl-3- {[(2-hydroxy- 1 -methylethyl)aniino]methyl}phenyl)amin0]-2-(4-morph0lin- 
4-ylphaiyl)-3H-imidazo[4,5-b]pyridme-6-caiboxainide 
IS 7- {[2-ethyl-3-( IH-imidazol- 1 -ylmethyl)phenyl]ammo} -2-(4-morpholin-4-ylphaiyl)-3H- 
iimdazo[4,5-b]pyridine-6-caiboxamidetrifluoroacetate 

7-[(3-{[(2,3-dihydroxypropyl)amino]methyl}-2-ethylphenyl)ammo]-2-(4-moipholm 
ylphenyl)-3H-iinidazo[4,5-b]pyridine-6-carboxamide 

7-{[2-ethyl-3-(jnoipholin-4-yhnethyl)phenyl]amino}-2-(4-moipholin-4-ylphrayl)-^ 
20 iinidazo[4,5-b]pyridine-6-carboxamide trifluoroacetate 

7-{[3-({[(lS)-l-benzyl-2-hydroxyethyl]amino}methyl)-2-ethylphenyl]amino}-2-(4- 

moipholin-4-ylphenyl)-3H-imidazo[4,S-b]pyridine-6-ca]^ 

74(2-ethyl-3-{[4-(2-hydroxyethyl)pipera2in-l-yllmefcyl}phenyl)amino]-2-(^ 

4-ylphenyl)-3H-iniidazo[4,S-b]pyridine-6-caiboxamide 
25 7-({2-^fliyl-3-[(3-hydroxypym)Hdin-l-yl)mettiyl]phenyl}araino)-2-(4-m^ 

y]phenyl)-3H-imida2x>[4,5-b]pyridine^-<»rboxamide 
• . ' 7-{[2-ethyl-3K{[(lS)-2-hydroxy-l-phenylethyl]ammo}methyl)phmyl]amiiio}-2-(4- 
^ - morpholin-4-ylphenyl)-3H-imida2o[4,5-b]pyridine-6-carboxamide 
: '-• 7-[(2-ethyl-3-{[(2R)-2-(hydroxymethyl)pyiTolidin-l-yl]methyl}phenyl)ainino]-2-(4- 
: *-• 30 morpholin-4-ylphenyl)OH-imidazo[4,5-b]pyridine-^-caAoxainide 
; 7-{[2-ethyl-3-({[(l S,2S)-2-hydroxy-l-(hydroxymethyl)-2- 

• : ' - : phenylethyl]amino} methyl)phenyl]amino} -2-(4-moipholin-4-ylphenyl)OH-i^ 

i": b]pyridine-6-carboxainide 

« r N 

r - ' : 7-[(2-ethyl-3- {[(2-hydroxycyclohexyl)amino]methyl} phenyl)amino]-2-(4^ 

• — , 35 ylphenyl)-3H-imidazo[4,5-b]pyridine-6-carboxamide 
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7- {[2-ethyl-3-( {[( 1 R,2S)-2-hydroxy-2-(4-hydroxyphenyl)- 1 - 

methyle%13ainino}methyl)phenyl]ainino}-2-(4-moipholin-4-ylphenyl)-3H-im^ 
bjpyridine-d-carboxamide 

7-{[2-ethyl-3-({[(lR,2R)-2-hydroxy-l-(hydroxyme%l)-2. 

phenylethyI3amino}me%l)phenyl3amino}-2-(4-mon)holin-4-ylphenyl)-3H-imidM^ 
b]pyridme-6-caiboxaimde 

7-({2-ethylO-[(3-hydK>xypiperidin-l-yl)melhyl3phenyl}amino)-2K4-morpholm 
ylphenyl)-3H-imida2»[4,5-b]pyridine-6-caiboxamide 

7-[(2-ethyl-3-{{(2-hydroxypropyl)ainino3methyl}phenyl)ainino]-2-pyridu^^ 
iimdazo[4,S-b]pyridine-6-caiboxainide 

7-[(2-ethylO-{[(2-hydroxy-l-methylethyl)ainino]methyl}phenyl)ainino]-2-p 
3H-iinidazo[4,5-b]pyridine-6-carboxainide 

7-{[2-ethyl-3-(lH-imida2oi-l-ylmethyl)phenyl]anuno}-2-pyridin-4-yl-3H-^ 
b}pyridine>6-catboxamide trifluoroacetate 

7-[(3- { [(23-dihydroxypropyl)amino]me%l} -2-ethylphaiyl)amino]-2-pyridin-4-yl-3H- 
imida2o[4,5-b]pyridine-6-caiboxanude 

7-{[2-ethyl-3<moipholin-4-ylme%l)phaiyl]ammo}-2-pyridin-4-yl-3H-imidazo[^^ 
b3pyridine-6-carboxamide trifluoroacetate 

7-{[3-({[(lS>2-cyclohexyI-l-(hydroxymethyl)ethyl3amino}inethyI)-2- 
ethylphenyl3ajnino}-2-pyridin-4-yl-3H-imidazo[4,5-b3pyridine-6-cari)oxamide 
7-[(2-ethylO-{[4-(2-hydroxyethyl)piperazin-l-yl3mdhyl}phenyl)ammo3-2-pyridin-4-yl- 
3H-inudazo[4,5-b3pyridme-6-carboxamide 

7-<{2-ethyl-3-[(3-hydroxypym>lidin-l-yl)methyl3phenyl}amino)-2-pyridin-4-yI-3H^ 
iniidazo[4,S-b3pyridine*6-carboxanude 

7-{[2-ethyl-3-({[(lS)-2-hydroxy-l-phenylethyl3amino}mefhyl)phenyl3animo}-2-pyri 
yl-3H-imidazo[4,5-b3pyridine-6-caiboxamide 

7-[(2-ethyl-3-{[(2R)-2Khydroxymetfayl)pyirolidin-l-yl3methyl}phenyl)aTO 
4-yl-3H-imidazo[4.S-b3pyridin6-6-carboxamide 
7-{[2-etbyl-3-({[(l S^S)-2-hydroxy- 1 -(hydroxymethyl)-2- 
phenylediyl3amino}methyl)phenyl3anuno}-2-pyridin-4-yl-3H-iimdazo[4,5-^ 

carboxamide 

7-[(2-ethyl-3-{[(2-hydroxy(yclohexyl)ainino3methyl}phOTyl)amino]-2-pyridm-4"yl-3H- 
imida2o[4,5-b3pyridine-6-carboxanude 

7-({2-ethyl-3-[(3-hydroxypiperidin-l-yl)methyl3phenyl}amino)-2-pyridin-4-yl-3H- 
iinida^[4,S-b3pyridine-6-carboxanude 
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Pharmacological Data 
JAK3 HTRF assay 

5 The JAK3 kinase assay utilizes a fiision protein (Jak3 kinase domain fused to GhJtathione 
S-transferase. GST) coexpressed in E.Coli with GroEL/S, and purified by affinity 
chromatography on Glutathione Sepharose. The enzyme is dihited in 10 mM Tris-HCl, 
150 mM NaCl, 5% mannitol, 2 mM 2-mercaptoetanol and 30% glycerol. The substrate in 
the kinase reaction is a biotinylated peptide of the autophosphorylation site of JAK3 

10 (biotin-LPDKDYYWREPG)usedat2fiM. Assay conditions are as follows: JAK3, 
compound and substrate are incubated in 25 mM Trizma base, 5 mM MgCh, 5 mM 
MnC12, 0.05% TritonX-100 and 2 |iM ATP for 45 min at RT. Reaction volume is 20 ^iM. 
Stopsolution is added for a final concentration of 100 jiM EDTA. Finally 0.065 mg/ml 
PT66-K and 10.42 jiM SA-XL665 are added in 50 mM Hepes, 0.5 M KF and 0.1% BSA. 

IS Hie plate is read in a Discovery instrument after 60 min incubation. 



The compounds of the examples have an IC50 less than 25 nM 



10I0S6SE 



26 



CLAIMS 

1 . A compound of fonnula (I): 



5 




wherein: 
YisNH,SorO; 

10 

is phenyl or a 5- to T-membered heteroaromatic ring containing 1 to 3 heteroatoms, 
each of which is optionally substituted by one or more groups selected from 
Ci-Cg alkyl, CrCg alkoxy, S(0)„Ci-C8 alkyl or a group -R^-(CH2)p-R^ 

15 n is 0, 1 or 2; 

R^ is a bond, NH, NCi-Ca alkyl, S or O; 
pisO-3; 

20 

R^ is NR'*R^ where R^ and R^ are independently hydrogen or CrCe alkyl, or R^ is a phenyl 
ring, a 5 to 7-mfflibered saturated ring containing 1 or 2 heteroatoms selected from 
nitrogen, oxygen and sulphur, or a 5- to 7-membered heteroaryl group containing 1 to 3 
het^atoms selected from nitrogen oxygen and suphur, each of which can optionally 
25 substituted by one or more groups selected from CONR^R*, NR'^R^, 
Ci-Ca alkyl, Ci-Cg alkoxy, S(0)nCi-C8 alkyl, hydroxyl, CN, halogen, 
> NHCOCi-CBalkyl, R^-(CH2)p-OH or moipholine; 

: n is 1 to 4; 

: 30 

. Ar is phenyl which can be optionally substituted by one or more groups selected from 

halogen, hydroxy, cyano, CpCa alkyl (itself optionally substituted by one or more hydroxy 
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or cyano groups or fluorine atoms), CHz-R^ CH20(CH2)„OCi^ alkyl, C.-Cs alkyl-NR^R^ 
or a alkyl chain optionally containing an NR^ group in the chain and optionally 
substituted by one or more OH groups and optionally teminating in a cycloalkyl or phenyl 
group, the cycloalkyl and phenyl groups themselves being optionaUy substituted by one or 
5 more hydroxyl groups; 

R* is a 5 to 7-membered saturated ring containing 1 or 2 heteroatoms selected fiom 
nitrogen, oxygen and sulphur, an atyl or 5- to 7-membered heteroaryl group containing 1 to 
3 heteroatoms selected from nitrogen oxygen and suphur, each of which can optionally 
10 substituted by one or more substituents selected from hydroxyl or hydroxymethyl; 

R^is hydrogen or Cm alkyl; 

and phaimaceutically accq)table salts thereof. 

IS 

2. A compound according to claim 1 in which NH or S. 

3. A compound according to claim 1 or 2 in which R' is pyridyl or phenyl optionally 
substituted by SCH3, SOCH3, O-Ph-CONHz, NH(CH2)3-moipholine, 0(CH2)3- 

20 N(CH3)2, 0(CH2)2-morpholine, OCH3, 0(CH2)2-N(CH3)2, 2-(3-anunophenoxy), 4- 

methoxyphenoxy, OH, N(CH3)2, OCH3, CN, fluoro, chloro, S(0)2CH3, NHCOCH3, 
0(CH2)20H, N(CH3XCH2)20H, moipholine or 0(CH2)2-OH 

4. A compound according to claim 1 or 2 in which the Ar is substituted by selected from 
23 hydroxymethyl, ethyl, [(2-hydroxypropyl)amino]methyl, [(2-hydroxy-l- 

methylethyl)amino]methyl, (IH-fanidazol-l-yhnethyl), [(2,3- 
dihydroxypropyl)amino]methyl, 3-(morpholin-4-yhnethyl), {[2-cyclohexyl-l- 
(hydroxymethyl)ethyl]amino}methyl, {[l-ben2yl-2-hydroxyethyl]amino}methyl, (3- 
hydroxypyiTolidin-l-yl)methyl, {[2-hydroxy- l-phenyletfiyl]amino} methyl, ({2-hydroxy-l- 
30 (hydroxymethyl)-2-phenylethyl)amino}melhyl, {(2-hydtoxycyclohexyl)amino}methyl, 
{(2-hydroxy-2-(4-hydroxyphenyl)-l-methylethyl]amino}meajyl, 3-hydroxypiperidin-l- 
yhnethyl, {[l-(hydroxymethyI)-2-methylpiopyl]amino}methyl, {[4- 
(methylsulphonyl)benzyl]amino}methyl, or {[2-(3,4-dihydroxyphenyl)-2- 
hydroxyethyl]amino}m6thyl. 
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S. A compound according to claim I which is: 

7-«3.*yd™.ymea,yl>2-methylphenyI]Mnm^ 

o]pyndine-6-caiboxamide 

7-[^-ethylph^yl)amino].2-(methylsulfin^ 

^^^''^^^^'^''^^''^-^^^'^^^^^ 

7-[(2HAhylphenyl)ainino>2-[(3-moT,holi^^^^^ 
o-carooxaaiiae 

2-[3Kdime&ylammo)pn>poxyh7-[(2-ethylphenyO^^^ 

carboxamide 

7-[(2-ethylphenyI)aimno].2^methyltMo)[U3tWa2^^^ 

7-[(2-ethylphenyl)anuno].2-(2-moipholin^ylc&oxy)[l,3]tiua^^^^^ 
carboxamide 

7-[(2-ethylphenyl)amino].2.methoxy[1.3]thia2olo[5.4-b]pyridine-^^ 

7-[(2-methylphenyl)ammo]-2-(methylthio)[U]thia2olo[5.^^^^ 

2-[2-(dimethylamino)ethoxy>7.[(2.elhylphenyl)amino][l,33thi^^^^ 
carboxamide 

2-(3-aminophenoxy).7-[(2.ethyIphenyl)amino3[13]thia2olo[5.^^^^ 
bis(trifluoroacetate) 

7-[(2-e%lphenyl)anuno3-2<4-methoxyphenoxy)[13]thiazolo[5,4-b3pyridine-6- 
caiboxamide 

7-{[2-ethyl-3-(hydroxymethyl)phenyl]anuno}-2-phenyl-3H-imidazo[4,5.b^^ 
caiboxamide 

7-[(2-e%lphenyl)amino]-2-(4.hydroxyphenyl).3H-imida2o[4,5-b]pyridin 

2-[4Kdimethylaniino)phenyl]-7-[(2-ethylphenyl)amino].3H-imidazo[4,5.b]pyri 
carboxamide bis(trifliioroa 

7-[(2-ethylphenyl)amino].2K3-hydioxyphenyl>3H-imida2o[4.5-b]pyrid^^ 

7-[(2-e%lphenyl)amino>2-(4-meihoxyphaiyl>3H-imidazo[4,5-b]pyridine-6^ 

carboxamide 2-(3,4^ihydroxyphenyl)-7-[(2-ethylphenyl)amino]-3H-iinid^ 
b]pyridine-6-carboxainide 

2.(3-cyanophenyl)-7-[(2.etKylphenyl)amino]-3H-imidazo[4,5-b]pyridine.6-ca^ 
2.(4-cyanophenyl)-7-[(2-ethylphenyl)amino]-3H-imida2o[4,5-b]pyridine-6-caA 

7-[(2-ethylphenyl)amino]-2-(4-hydroxy-3-methoxyphenyl)-3H-imidazo[4,5-b]pyri^^ 

carboxamide 

2K3,4-difluorophenyl)-7-[(2-ethyIphenyl)amino].3H-imida2o[4,5-b]pyridine-6- 
carboxamide 



2"(3-chloro.4-hydroxyphenyl).7-[(2-ethylphenyl)amino]-3H-i^^ 
carboxamide 

7-[(2-ethylphenyl)amino]-2-(lH--imida2ol-4-yl)~3H-imidazo[^^ 

7-[(2-ethylphenyl)amino]-2-[4-(me%lsulfonyl)phenyl]-^ 

carboxamide 

2-[4-(acetylamino)phenyl].7.[(2-ethylphenyl)amino]-3H^ 
carboxamide 

7--[(2-ethylphenyl)amino]-2-[4-(2-hydroxyethoxy)phenyl^ 
carboxamide 

7-[(2-ethylphenyl)ammo]-2-{4.[(2-hydroxye%lKmefhyl)amiM 
b]pyridin6-6-carboxamide 

7-[(2-ethylphenyl)amino]-2-(4-moipholin-4-ylphenyl)-3H-^ 
carboxamide 

7-[(2-ethylphenyl)ammo]-2-phenyl-3H-imidazo[4,5-b]pyridine-6-c^^ 

7-{[2-e&yi-3-(hydroxymethyl)phenyl]amino}-2-(4-hydroxyphenyl)0^^ 

b]pyridine-6-carboxamide 

7-{[2-ethyl-3-(hydroxymethyl)phenyl]amino}-2-(4-moipholm^ 
imidazo[4,5-b]pyridine-6-carboxamide 

7-[(2-ethylphenyl)amino]-2-pyridin-4-yl-3H-imidazo[4,5-b]pyridine-6-carboxam^ 

7-[(2-ethylphenyl)amino]-2-pyridin-3-ylOH-imidazo[4,5-b]pyridine-6-carbox^^ 

ethylphenyl)aaiiino]-2-pyridin-2-yl-3H-imida2o[4,5-b]pyridine-6-carboxa^^ 

2-[4-(2-{[tert-butyl(diphenyl)silyl]oxy}ethoxy)phenyl]-7-{[2-ethylO- 

(hydroxymethyl)phenyl]amino}-3H-imidazo[4,5-b]pyridine-6-caiboxamid 

7-{[2-efcyl-3-(hyd^oxymethyl)phenyl]amino}-2-pyridin-4-y^3H-imidaM 

6- carboxamide 

7- {[2-ethyl-3-(hydroxyme&yl)phenyl]amino}-2-(4-methoxyphenyl)OH 
b]pyridine-6-caxboxamide 

7-[(2-ethyl-3-{[(2-hydroxypropyl)amino]methyl}phenyl)amino]-2-(4-me^^^ 
imidazo[4,S-b]pyridine-6-carboxamide 

7-[(2-e%l-3-{[(2-hydroxypropyl)amino]methyl}phenyl)amino]-2-[4-^^^ 

hydroxyethoxy)phenyl]-3H-imida2o[4,5-b]pyridine-6-carboxamide 

7-[(2-e%l-3-{[(2-hydroxy--l-methylethyl)amino]methyl}phenyl)amino]-2-^ 

hydroxyethoxy)phenyl]-3H-imidazo[4,5-b]pyridine-6-cari)oxaiTude 

7- {[2-ethyl-3-( 1 H-imidazol- 1 -ylmethyl)phenyI]amino} -2-[4-(2-hydroxyethoxy)phenyl]- 

3H-imidazo[4,5-b]pyridin6-6-carboxaraide 



7-[(3-{[(23-daydroxypropyl)ainino]me%l}.2^thylphenyl)amino]-2-[4-(2- 
hydroxyethoxy)phenyl].3H-imida2o[4,5-b]pyridine-6-carboxamide 
7-{[2.^yl.3Kmorpholin-4-ylmethyl)phenyl]amino}-2-[4-(2-hy^^^ 
imida2o[4,5-b]pyridine-6-carboxamide 

7- {[3-({[(l S)-2-cyclohexyl. 1 -(hydroxymediyl)ethyl]amino}methyl)-2- 

efliylphenyl]ammo}.2-[4-(2-hydroxyethoxy)phenyl3.3H.imidazol4,5-b]^^ 
carboxamide 

7-{E3-({[(lS)-l-ben2yl-2-hydioxyethyl3ammo}methyl)-2-ethylphenyl]amin^ 

hydroxyethoxy)phenyl]-3H.imidazo[4.5-b]pyridm©-6-caiboxamide 

7-[(2-elhyl-3-{[4-(2-hydroxyethyl)pipera23n-l-yl]methyl}phenyl)an^^ 

hydroxyethoxy)ph«iyl]OH-imidazo[4,5-b]pyridine-6-cait)oxainide 

7-({2-elhylO-[(3-hydroxypyiTolidm-l-yl)methyl]pheayl}ainino)-2-[4-(2- 

hydroxyethoxy)phenyl]-3H-imida2o[4,5-b]pyridiiie-6-caAoxamide 

7-{[2-ethyl-3-({[(lS)-2-hydroxy-l-phenyletfayl]anuno}methyl)phenyl]amino} 

hydroxyemoxy)phenyl]-3H-imidazo[4.5-b]pyridine-6-caiboxamide 

7-[(2-ethyl-3-{[(2R)-2-(hydroxymethyl)pyn:olidin-l-yl]methyl>phenyl)ami^ 

hydroxyethoxy)phenyl3-3H-iinida2o[4,5-b]pyridine-6-caiboxamide 

7- {[2-elhyl-3-( {[(1 S,2S)-2-hydroxy-l-(hydroxyinethyl)-2- 

phenyle%l]amino}methyl)phenyl]amino>-2-[4-(2-hydroxyethoxy)phenyl]-3H- 
imidazo[4,5-b]pyridine-6-carboxainide 

7-[(2-ethyl-3-{[(2-hydroxycyclohexyl)amino]methyl)phenyl)amino]-2-[4-(2- 

hydroxyethoxy)phenyl]-3H-imidazo[4,5-b]pyridine-6-carboxanude 

7-{[2-ethyl-3-({[(lR,2S)-2-hydroxy-2-(4-hydroxyphenyl)-l- 

methylethyl]ainmo}methyl)phenyl]ainino}-2-[4-(2-hydroxyethoxy)phenyl]-3H- 

imidazo[4,S>b]pyridine-6-caTboxaznide 

7- {[2-ethyl-3-({[(l R.2R>2-hydroxy.l -(hydrDxymethyl)-2- 

phraiylethyI]ainino}methyl)phenyI]amino}-2-[4-(2-hydroxyethoxy)phenyl]-3H- 

iinidazo[4,S-b]pyridine>6'-carboxamide 

7-( {2-ethyl-3-[(3-hydroxypiperidin- 1 -yl)mefliyl]phenyl} amino)-2-E4-(2- 

hydroxyethoxy)phenyl]-3H-imida2o[4,5-b]pyridine-6-caiboxamide 

7-{[2-ethyl-3K{[l-(hydroxymethyl)-2-melhylpropyl]ammo}methyl)phenyl]aiirin 

(2-hydroxyethoxy)phenyl]-3H-nTiidazo[4,5-b]pyridine-6-caiboxaniide 

7-{[2-ethyl-3-({[4-(methylsulfonyl)ben2yl]amino}me%l)phenyl]ammo}-^^ 

hydroxyethoxy)phenyl3-3H-imida2o[4,5-b]pyridine-6-caiboxamide 

7-{[3-({[2-(3,4-dihydroxyphenyl)-2-hydroxyethyl]ainino}methyl)-2-ethylphenyl]ainino)- 

2-(4-methoxyphenyl)-3H-imidazo[4,5-b]pyridine-6-carboxainide 



7-[(2-ethyl-3-{[(2-hydroxypropyl)amino3methyl}phenyl)amino]-2-^^ 
ixnidazo[4,5-b]pyridine-6-caiboxamide 

7-[(2-ethyl-3- {[(2-hydroxy-l -methyleAyl)anunolmethyl}phenyl)amino]-2-^^^ 

methoxyphenyl)-3H-imidazo[4,5-b]pyridine-6--cari>oxamide 

7- {[2-ethyl-3-( 1 H-imidazol- 1 -ylmethyl)phenyl]amino} -2-(4-inethoxyphenyl)-3H- 

imidazo[4,5-b]pyridine-6-carboxamide 

74(3-{[(2,3-dihydroxypropyl)amino]melhyl}-2-etbylphenyl)ainin^ 

3H-imida2X>[4»S-b]pyriduie-^-caiboxamtde 

7-{[2-ethyl-3-(morpholin-4-ylmethyl)phenyl]amino}-^ 

inudazo[4,S*b]pyridine-6-carboxaniide 

7-{[3K{[(lS)-2-<jydohexyl-l-(hydioxyme*yl)elhyl]amin^ 

elhylphenyl]amino}-2-(4-methoxyphenyl)-3H-imidazo[4,545]p3^ 

7-{[3-({[(lS)-l-benzyl-2-hydroxyethyl]amino}methyl)-2-ethyl^^ 

methoxyphenyl)-3H-imidazo[4,5-b]pyridine-6-carboxainide 

7-[(2-ethyl-3-{[4-(2-hydroxyethyl)piperazin-l-yllmethyl^ 

methoxyphenyl)-3H-iniidazo[4,5-b]pyridme-6-carboxamid 7-( {2-e1hyl-3-[(3- 

hydroxypyrrolidin-l-yl)methyl]phenyl}amino>2-(4-methox 

b]pyridine-6-carboxamide 

7- {[2-ethyl-3-({[(l S)-2-hydroxy-l-phenylethyl]amino}xnethyl)phenyl]ammo}-2-(4- 

methoxyphenyl)-3H-imidazo[4,5-b]pyridine-6-caAoxamide 

7-[(2-ethyl-3-{[(2R)-2-(hydroxyme1hyl)pym>lidm.l.yl]m^ 

methoxyphenyl)-3H-imidazo[4,5-b]pyridine-6-carboxamide 

7-{[2-ethyl-3-({[(lS,2S)-2-hydroxy-l-(hydroxymethyl)-2- 

phenylethyl]amino}methyl)phenyl]amino}-2-(4-meth^ 

b]pyridine-6-carboxaxxiide 

7-[(2-ethyl-3-{[(2-hydroxycyclohexyl)amino]methyl}pheny0 

methoxyphenyl)-3H-imida2o[4,5-b]pyridine-6-caiboxam 

7-{[2-ethyl-3-({[(lR,2S)-2-hydroxy-2-(4.hydroxyphenyl)-l- 

methylethyl]amino}methyl)phenyl3amino}-2K4-methoxy^^ 

b]pyridine-6-carboxamide 

7-{[2-ethyl-3-({[(lR,2R)-2-hydroxy-l'-(hydroxyraethyl)-2- 

phenylethyl]amino}methyl)phenyl]amino}-2-(4-methoxyph^ 

b]pyridine-6-carboxainide 

7-({2-ethyl-3-[(3-hydroxypiperidin-l-yl)methyl]phenyl}amino)^^^ 
iinida2»[4,5-b]pyridme-6-carboxamide 



7- {[2-ethyl-3-( {[1 -(hydb:oxyme%l)-2-.methylpropyl]amino}methyl)phenyl^ -2-(4- 

methoxyphenyl)-3H-iinida2o[4,5-b]pyridine-6-caiboxamide 

7-{[2-e%l-3-({[4-(methylsulfonyl)benzyl]aTnino}methyl)p^ 

methoxyphenyl)-3H-imida2o[4,5-b]pyridine-6-carboxami 

7-[(2-ethyl-3-{[(2-hydroxypropyl)amino]me%l}phenyl)amino] 

ylphenyl)-3H-imidazo[4,5-b]pyridine-6'Carix)xamid^ 

7-[(2-ethyl-3-{[(2-hydroxy'l.methyle%l)amino]methyl^ 

4-ylphenyl)-3H-imidazo[4,5-b]pyridine-6-caiboxam 

7-{E2.ethyl-3KlH-imidazol-l-ylmethyl)phenyl]ainino^ 

imidazo[4,5-b]pyridine-6-carboxainide 

7-[(3-{[(2,3-dihydroxypropyl)amino3methyl}-2-ethyl^^ 

ylphenyl)-3H-iTmdazo[4,5-b]pyridine-6-carboxamide 

7-{[2-ethyl-3-(morpholin-4-ylme1hyl)phenyl]ainino}-2-<4-mo^^ 

iinida2o[4,5-b]pyridine-6-carboxanude 

7- {[3-( {[(1 S)-l-ben2yl-2--hydroxyethyl]amino}methyl)-2-efeylph€»yl]ai^ -2-(4- 

morpholin-4-ylphenyl)-3H-imidazo[4,5-b]pyridine-6K:arboxaiiu 

7-[(2-ethyl-3-{[4-(2-hydroxyethyl)pip€arazin-l-yl]methyl}phenyl)am 

4-ylphenyl)-3H-imida2o[4v5-b]pyridine-6-caiboxa2iu 

7-({2-ethyl-3-[(3-hydroxypyrrolidin-l-yl)methyl]phenyl}amino)-2-(4-^ 

ylphenyl)-3H-imidazo[4,5-b]pyridine-6-carboxamide 

7- {[2-ethyl-3-( {[(1 S)-2-hydroxy- 1 -phenyle1hyl]amino}methyl)phenyl]ainino}-2-(4- 

moipholiji-4-ylphenyl)-3H-imidazo[4,5"b]pyridine-6-cari)oxamid^ 

7-[(2-ethyl-3-{[(2R>2-{hydroxyiTiethyl)pyiTolidin-l-yl] 

morpholin-4-ylphrayl)>3H-ixnidazo[4,5-b]pyridin6«6-c^ 

7-{[2-ethyl^3-({[(lS,2S)-2-hydroxy-l-(hydroxymethyl)-2^ 

phenylethyl]amino}meAyl)phrayl]amino}-2-(4-morpholin-4^ 

b]pyridine-6-carboxamide 

7-[(2-ethyl-3-{[(2-hydroxycyclohexyl)amino]methyl}phOTyl)ainin^ 

ylphenyl>3H-imidazo[4,S-b]pyridine-6-carboxamide 

7^{[2-ethyl-3-({[(lR,2S)-2-hydroxy-2-(4-hydroxyphenyl)-l- 

methylethyl]amino}raethyl)phenyl]amino}-2-(4-morpholin'4-^^ 

b]pyridine-6-carboxamide 

7-{[2-ethyl-3-({[(lR,2R).2-hydroxy-l-(hydroxymethyl).2- 
phenylethyl]amino}metfayl)phenyl]amino}-2-(4«moipholin 
b]pyridine-6-carboxamide) 



7-({2-ethyl-3-[(3-hydroxypiperidm-l-yl)methyl]phenyl}ami 

ylphenyl)-3H-imida2o[4,5-b3pyridine--6-carboxamide 

7-[(2-ethyl-3-{[(2-hydroxypropyl)amino]methyl}phenyl)amin^^ 

imidazo[4,5"b}pyridine-6-carboxamide 

7-[(2-elhyl-3-{[(2-hydroxy-l-methylethyl)aniino]meth^^ 

3H-iinidazo[4,S-b]pyridine-6-caiboxainide 

7-{{2-ethyl-3-(lH-imidazol-l-ybnethyl)phenyl]ami^^ 

b]pyridine-6-carboxaniide 

7-[(3- {[(2^-dihydroxypropyl)ainino]methyl} -2-ethylphenyl)amino]-2-pyridin-4-yl-3H- 
imidazo[4,S-b]pyridine-6-carboxamide 
7-{[2-ethyl-3-(motpholin-4-ylmethyl)phenyl]amino}-2-pyrid 
b]pyridine-6-carboxamide 

7-{[3-({[(lS)-2-cyclohexyl-l-(hydroxymethyl)ethyl]amino}m^^ 
ethylphenyl3amino}-2-pyridin-4-yl-3H-imidazo[4,5-b]pyridin^ 
7-[(2-ethyl-3-{[4-(2-hydroxyethyl)piperazin-l-yl]methyl}phenyl)ai^ 
3H-imidazo[4,5-b]pyridine*6-carboxaraide 

7-({2-ethyl-3-[(3-hydroxypyiTolidin-l-yl)methyl]phenyl}amino)-2-pyri 
imidazo[4,5-b]pyridine-6-carboxamide 

7- { [2-ethyl-3 -( { [( 1 S>2-hydroxy- 1 -phenylethyl]amino}methyl)phenyl]aniino} -2-pyridin-4 
yl-3H-imida2o[4,5-b]pyridine-6-carboxamide 

7-[(2-ethyl-3- {[(2R)-2-(hydroxymethyl)pyrrolidin- 1 -yl]methyl}phenyl)anuno]-2-pyridin- 

4-yl-3H-imidazo[4,5-b]pyridine-6-caiboxainide 

7-{[2*ethyl-3-({[(lS,2S)-2-hydroxy-l-(hydroxymethyl)-2- 

phenylethyl]ammo}methyl)phenyl]amino}-2-pyridin-4-yl-3H^^ 

cafboxamide) 

7-[(2-ethylO-{[(2-hydroxycyclohexyl)ainino]methyl}phOT^ 
imidazo[4,S-b]pyridine--6-carboxarrude 

7<{2-^thyl-3-[(3-hydroxypiperidm-l-yl)methyl]phenyl}ami^^^ 
imidazo[4,S-b]pyridine-6-carboxanude 

7-{[2-ethyl-3-({[l-Giydroxymethyl)-2-methylpropyl]amino}methyl)p^ 

pyridin-4-yl-3H-imida2o[4,5-b]pyridine-6-caiboxamide 

or a pharmaceutically acceptable salt thereof. 



5. A compound of formula (I) as defined in any one of claims 1 to 5 for use in therapy 
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7. A pharmaceutical composition comprising a compotmd of foramla (I) or a 
pharmaceuticaUy acceptable salt thereof in association with a phaxmaceutically acceptable 
carrier. 

s 8. A method of treating a disease or condition mediate by JAK3 which comprises 
administering to a patient in need of such treatment a compound of formula (I) as defined 
in claims 1 to 5 or a pharmaceuticaly acceptable salt thereof. 

9. A method according to claim 8 in which the disease or condition is asthma, host 
10 versus graft rejection/transplantation or rheumatoid arthritis. 

10. A process for the preparation of a compound of formula (I) which comprises: 
(a) for compounds of formula (I) where Y is NH and Ar is phenyl substituted by 
CH2NR^R'^, reaction of a con4)ound of formula (II): 

15 




in which is as defined in formula (I) or is a protected derivative thereof and L is a 
20 leaving group, with a compound of formula (III): 

HNR^R^ (III) 

in which R^ and R^ are as defined in formula (I) or are protected derivatives thereof or 

25 

(b) for compounds of fomiula (I) where Y is NH, reaction of a compound of formula (IV): 
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15 



20 



NH O 



av) 

s in which Ar is as defined in fonnula CO or is a protected doivative fhereol^ widi a 
compound of fonnula (V): 

R'-CHO (V) 

10 in which R' is as defined in fonnula (I) or is a protected derivative thereof^ or 

(c) for compounds of formula (I) where Y is S and R' is a group -R^-(CH2)p-R^ where is 



Ar^ 



O or NH, reaction of a compound of fonnula (VI): 
'NH O 



N 



(VD 



in which Ar is as defined in fonmila (I) or is a protected derivative thereof, is O orNH, 
and L is a leaving group, with a compound of formula (VII) or (VIII): 



R^-OH (VII) 
R^-NH2(Vra) 

25 in which R* is as defined in fonnula (I) or is a protected derivative fliereof 



and optionally thereafter any of the above processes: 
• removing any protecting groups 



converting a compound of fonnula (I) into a further compound of fonnula (I) 
forming a pharmaceutically acc^table salt 



ABSTRACT 



The present invention relates to novel imidazo and ihiazolopyridine compounds which are 
JAK3 Kinase inhibitors, methods for their preparation intormediates and pharmaceutical 
compositions comprising them. 



